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(54) Bert conveyor 

(57) A belt conveyor comprises an endless conveyor belt 1 1 with an upper run 14 and a lower run 14\ a 
frictlonal wheel 25 frictionally engaging the lower belt run opposite a belt support roller 18 acting as a 
counterpressure roller and a pivot arm 30 carrying the friction wheel. A spring 35 urges the wheel against the 
lower belt run so that on driving of the wheel in clockwise sense, arrow 37, the lower belt run is frictionally 
driven In corresponding direction, arrow 41 . There is a disclosure for the pivot axis of the pivot arm 30 to be 
downstream or upstream - side of a plane containing the axes of the friction wheel 25 and counterpressure 
roller 18. The contact pressure force between lower belt run and friction wheel inherently varies in proportion 
to the change in the peripheral force to be transmitted to the belt run. 

FIG.3 
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BELT CONVEYOR 

The present invention relates to a belt conveyor and has 
particular reference to a conveyor with an endless conveying belt 
band and associated deflecting rollers and intermediate rollers. 
5 Belt conveyors of this kind are known, in which the belt is 
driven by means of a friction wheel. Thus, for example, in German 
Patent Specification No. 34 21 413 there is described a belt conveyor 
in which a friction wheel is arranged between runs of the conveyor 
belt and the runs are urged against the friction wheel by means of 
10 counterpressure rollers engaging from the outside. It is evident 
that, to achieve a predetermined coefficient of friction, the 
pressure between the friction wheel and the belt must be stronger the 
greater are the peripheral forc.es to be transmitted to the belt for 
drive thereof. In order to ensure a reliable drive even" at maximum 
15 loading, the pressure between the friction wheel and the conveyor 
band must therefore be set to the highest possible loading. This has 
the disadvantage that the belt is highly stressed in the region of 
engagement of the friction wheel even in the case of Idling, and thus 
a high degree of wear arises both at the friction wheel and the belt. 
20 In the case of the conveyor described in the afore-mentioned 
patent specification, the belt has a curved path. When curved path 
belt conveyors of that kind are highly loaded, blockages of the belt 
can occur, with the consequence that the friction wheel overruns and 
possibly grinds through the belt at the point of engagement. This 
25 danger exists particularly when the contact pressure between the belt 
and the friction wheel is too low. However, lowering of the contact 



pressure can easily occur during operation, as the friction coating 
of the friction wheel may become thinner due to wear in the course of 
time and the contact pressure force then reduces. 

It is therefore the object of the present invention to provide a 
5 belt conveyor with improved friction wheel driving of the conveyor 
belt. 

Other objects and advantages of the invention will be apparent 
from the following description. 

According to the invention there is provided a belt conveyor 

10 comprising an endless conveying belt which is led over deflecting 
rollers and over support rollers arranged between the belt runs and 
which is driven by means of at least one friction wheel engaging at a 
run in the region of a counterpressure roller, wherein the friction 
wheel is so mounted on a piuot arm, which is pivotable about a 

15 stationary axis on a side of a plane opposite the sense of rotation 
of the friction wheel, the plane intersecting the axes of rotation of 
the friction wheel and the counterpressure roller, that the contact 
pressure force varies proportionally to a change in the peripheral 
force to be transmitted to the belt for the drive thereof. Thus, the 

20 friction wheel 1s pressed against the belt run with a contact 
pressure force which is proportional to the peripheral force to be 
transmitted. 

The basis of this load-dependent pressing of the friction wheel 
against the belt run is the articulation, which is spaced from a 
25 plane extending through the rotational axes of the counterpressure 
roller and the friction wheel, of the pivot arm on the side opposite 
to the sense of rotation of the friction wheel. This means that, if 
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the friction wheel rotates in clockwise sense, the articulation point 
or pivot axis of the Divot arm is disposed on the lefthand side of 
the plane. If the friction wheel rotates in anticlockwise sense, the 
articulation point of the pivot arm is disposed on the righthand side 
5 of the plane. 

The pressing of the friction wheel against the belt run in 
proportion to the load has the advantage that the contact pressure 
force necessary for the transmission of the respectively applied 
peripheral force is regulated by that force. The friction wheel and 

10 thus the portion of the belt co-operating therewith are, in part load 
operation, loaded only by the contact pressure force which 
corresponds to the respective power. By comparison with conventional 
belt conveyors with friction wheel drive, this leads to an 
appreciable reduction in wear;* and the risk of overrunning of the 

15 friction wheel due to lowering of the contact pressure force as a 
result of wear does not exist. 

The friction wheel can engage the upper, i.e. forward, run of 
the belt or the lower, i.e. return, fun/ However, engagement with 
the lower run has proved to be expedient and, for preference, at the 

20 underside of the lower belt run in the region of one of the support 
rollers, which support roller is arranged between the runs and acts 
as the couhterpressure roller. 

In a preferred embodiment, the conveyor further comprises a 
drive shaft, which is in operative connection with a drive motor and 

25 Is connected with the friction wheel to be secure against rotation 
relative thereto. The drive shaft is mounted to be angularly movable 
in bearings in the region of an end thereof carrying the friction 
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wheel end and an end thereof connected to the motor, wherein the 

i 

bearing at the friction wheel end is located in the pivot arm and the 
bearing at the motor end is located in a fixed bracket in the * 
conveyor. This construction is such that regardless of the fact that 

5 the motor end of the drive shaft is mounted in a fixed bracket the 
shaft can, without being forced, execute the slight angular movements 
arising on regulation of the contact pressure force of the friction 
wheel against the belt. 

The use of self -aligning roller bearings has proved to be of 

10 advantage as the angularly movable bearings of the drive shaft. 

It has also proved to be advantageous if the friction wheel 
engages the lower belt run in the region of one edge thereof, while 
the motor-end bearing of the drive shaft is disposed in the region of 
the other edge of the belt run;. 

15 If the conveyor is constructed so that the belt has a curved 

path it may be advantageous if the friction wheel engages at the edge 
of the lower belt run which is convex! y curved and the motor-end 
bearing of the shaft is arranged in the region of the concave! y 
curved edge. 

20 In the case of an embodiment with the drive shaft mounted to be 

angularly movable at the friction wheel end and at the motor end, the 
drive motor is preferably operatively connected with the shaft, as 
well as mounted to be pivot ally movable within limits, by means of an 
attachable bevel gear. In particular, the drive motor can be 

25 pendulatingly connected to the drife shaft and secured against 
rotation therewith by means of a torque support, which bears by way 
of resilient means against a counterbearing at a fixed location in 



- 5 - 

the conveyor. 

An embodiment of the present invention will now be more 
particularly described by way of example with reference to the 
accompanying drawings, in which 
5 Fig. 1 is a perspective view of a curved path belt conveyor 

embodying the invention; 
F1g. 2 is a cross-section, to an enlarged scale, along the line 

Ii-II in Fig. 1; and 
Fig. 3 is a sectional view, to an enlarged scale, along the 
10 line III-III in Fig. 2. 

Referring now to the drawings there is shown a curved path belt 
conveyor 10, which is illustrated in its entirety in Fig. 1. The 
conveying path of the conveyor extends, as seen in plan view, over a 
sector of a circular ring and is formed by an endless conveyor belt 
15 11. This conveyor belt consists of sections in the form of conical 
frustums which are glued together and is led over deflecting 
rollers, which are arranged at the end of the sectorial path and the 
axes 12 and 12 1 of which intersect at the centre 13 of curvature. 
The deflecting rollers deflect the belt at the transitions between an 
20 upper, forward run 14 and a lower, return run 14'. Each deflecting 
roller can have a conical shape enlarging in direction from the inner 
boundary of the path to the outer boundary. Alternatively, the 
deflecting* rollers can be provided by cylindrical roller elements, 
which are mounted axially adjacent one another and running freely on 
25 roller axles, in the region of the upper run 14 at the belt and 
conical guide rollers, which are arranged thereunder, in the 
transition regions to and from the lower run 14 1 . 

In the case of the illustrated curved path belt conveyor 10, the 
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belt has a strongly distorted curve and the belt 11 rises appreciably 
from one deflecting roller to the other deflecting roller. The belt 
is guided between an inner cheek 15 and an outer cheek 16 over the 
deflecting rollers and also over support rollers 18, which are 

5 arranged between the two runs 14 and 14 1 and between which respective 
sliding bed supports 24 and 24 1 extend. The support rollers 18 again 
consist of cylindrical roller elements 20 which are mounted to be 
axially adjacent one another and freely running on roller axles 19. 
The axles themselves are mounted in the cheeks 15 and 15 1 of the 

10 conveyor. The cheeks in their turn are mounted on a stand 23 with 
vertical supports 22. 

The conveyor belt 11 is frictionally driven by means of a 
friction wheel 25, which engages at the underside of the lower belt 
run 14' in the region of the outer curved edge and which is mounted, 

15 secure against rotation, on a drive shaft 26. The end of the drive 
shaft remote from the friction wheel is operatively connected with a 
drive motor 28. The drive shaft is mounted at its friction wheel end 
in a bearing 32 in a pivot arm 30, which is articulated at a bracket 
29 secured to the cheek 16 and spaced from a plane intersecting the 

20 shaft axis. At its motor end, the shaft is mounted in a bearing 33 
in a bracket 31 secured to the cheek 15. The drive shaft bearings 32 
and 33 are self-aligning roller bearings, which permit limited 
angular movement of the shaft. 

The friction wheel is biassed by a compression spring 35, which 

25 bears against a support 34 at the bracket 29 and engages at the 
underside of the pivot arm 30 to urge the friction wheel 25 with a 
predetermined contact pressure force against the underside of the 
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lower belt run 14' in the region of a carrier roller 18 acting as a 
counterpressure roller. The spring is adjustable in length to vary 
the pressure it exerts on the pivot arm 30 and thus the contact 
pressure force. The pivot arm 30 is mounted to be pivotable about an 
5 axle 36 which is arranged at the bracket 29 on that side of a plane; 
which intersects the axes of the counterpressure roller and the 
friction wheel, opposite the sense of rotation of the friction wheel. 
In view of the design of the drive with the friction wheel 25 
rotating in clockwise. manner as indicated by an arrow 27, the axle is 

10 disposed to the left at a spacing from the afore-mentioned plane. 

The operative connection of the drive shaft 26 with the drive 
motor 28 is provided by an attachable bevel gear unit 38, which is 
mounted on an end portion of the drive shaft protruding beyond the 
cheek 15, and the bracket 31- firmly connected therewith, at the 

15 inward side of the curved path. By virtue of this association of the 
drive motor and the drive shaft, the drive motor is mounted to be 
pendulating. To secure against undesired co-rotation of the motor 
and shaft, a torque stay 39 extends out from the motor or the bevel 
gear unit connected therewith and bears, on the side remote from the 

20 motor, against a support 40, which is fixed relative to the conveyor 
stand 23, by way of resilient means (not shown). Accordingly, the 
drive motor together with the gear unit can execute limited 
pendulating movement relative to the shaft axis. 

In operation of the belt conveyor, the friction wheel 25, driven 

25 by means of the drive motor and urged against the underside of the 
lower belt run 14 1 by the spring force acting on the underside of the 
pivot arm 30, transmits a frictional entraining force to the belt 
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and drives the lower run in the direction indicated by an arrow 41. 
Accordingly, a reaction force, which is equal in amount to the 
entraining force but of opposite direction, acts back on the friction 
wheel in the region of the contact line between the wheel and the 

5 lower run. The reaction force counteracts the contact pressure 
force, which is provided by the spring 35, on the friction wheel in 
the line of contact of the wheel with the lower run. This reaction 
force produces a turning moment about the axle 36 of the pivot arm 
30, this moment being opposite to that produced by the spring 35. 

10 If the turning moments about the axle 36 of the pivot armm 30 

are equal in amount, each increase in the entraining force to be 
transmitted to the belt 11 leads to a proportional rise in the 
contact pressure force. This means that. the contact pressure force 
automatically regulates itself .in dependence on the peripheral force 

15' to be transmitted. A prerequisite for the moment equilibrium about 
the axle of the pivot arm is, in that case, that the tangent of the 
angle, which is formed between the plane intersecting the axes of the 
counterpressure roller 18 and the friction wheel 25 and a line 
connecting the axis of the axle 36 and the point of engagement of the 

20 friction wheel with the lower belt run, is equal to the coefficient 
of friction of the couple consisting of friction wheel and conveyor 
belt. 
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CLAIMS 

1. A belt conveyor comprising an endless conveyor belt defining a 
forward run and a return run, deflecting rollers arranged to deflect 
the belt at transitions between the runs, intermediate rollers having 
5 axes of rotation and arranged to act on the belt between the 
deflecting rollers, a friction wheel having an axis of rotation and 
arranged to frictionally engage the belt at one run thereof and 
opposite one of the intermediate rollers arranged to function as a 
counterpressure roller, the friction wheel being rotatable to 

10 frictionally drive said one run of the belt in a predetermined 
direction,and a piston arm carrying the friction wheel and having a 
pivot axis disposed in a stationary location in the conveyor and at 
one side of a plane containing- the axes of rotation of the friction 
wheel and the counterpressure roller, said side being the downstream 

15 side of the plane with respect to the predetermined direction of 
driving of said one run of the belt, the friction wheel engaging said 
one run of the belt with a contact pressure varying in proportion to 
change in the peripheral driving force to be exerted on that belt run 
by the friction wheel. 

20 2. A conveyor according to claim 1, wherein said one run of the 
belt is disposed below the other run of the belt. 

3. A conveyor according to claim 2, wherein the friction wheel is 
arranged to engage the underside of said one run of the belt. 
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4. A conveyor according to any one of the preceding claims, wherein 
all of the intermediate rollers are support, rollers supporting the 
belt. 

5. A conveyor according to any one of the preceding claims, 
5 comprising a rotary drive shaft connected to the friction wheel to be 

secure against rotation relative thereto and mounted to be angularly 
movable to accommodate pivot movement of the pivot arm. 

6. A conveyor according to claim 5, comprising support means for 
the rollers, first bearing means arranged at the support means and 

10 second bearing means arranged at the arm, the drive shaft being 
mounted in the bearing means. 

7. A conveyor according to claim 6, each of the first and second 
bearing means each being a self-aligning roller bearing. 

8. A conveyor according to claim 6 or claim 7, wherein the friction 
15 wheel is arranged in the region of one lateral edge of said one run 

of the belt and the second bearing means is arranged in the region of 
the other lateral edge of that run. 

9. A conveyor according to claim 8, wherein said one run of the 
belt is substantially planar and extends along a curved path, said 

20 one edge of that run being convexly curved and said other edge of 
that run being concavely curved. 
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10. A conveyor according to any one of claims 5 to 9, comprising a 
drive motor drivingly coupled to the drive shaft. 

11. A conveyor according to claim 10, wherein the motor is drivingly 
coupled to the shaft at an end thereof remote from the friction 

5 wheel . 

12. A conveyor according to claim 11; comprising bevel gear means 
coupling the motor to the shaft, the motor being pivotable within 
predetermined limits. 

13. A conveyor according to any one of claims 10 to 12, wherein the 
10 motor is so coupled to the shaft as to be capable of pendulating 

movement and the conveyor comprises securing means to secure the 
motor against rotation with the shaft. 

14. A conveyor according to claim 13, the securing means comprising 
a torque stay and resilient means connecting the stay to a fixed 

15 point in the conveyor. 



15. A belt conveyor substantially as hereinbefore described with 
reference to the accompanying drawings. 



Patents Act 1977 

Examiner's report to the Comptroller under Section 17 
v m Search report) 


Application number 
GB 9324845.8 


Relevant Technical Fields 

CD UK Q (Ed.M) B8A (ALM, ALL), F2Q (Q7A2A) 

Cri) Int a (Ed.5) B65G 15/02, 23/02, /04, /08, /10, /I2, /22 
F16H 13/02, /04, /10, /14 

Databases (see below) 

0) UK Patent Office collections of GB, EP, WO and US patent 
specifications. 

(ii) ONLINE DATABASES: WPI 


Search Examiner 
R D CAVHJL 


Date of completion of Search 
26 JANUARY 1994 


Documents considered relevant 
following a search in respect of 
Claims :- 
1 TO 15 



Categories of documents 



X: Document indicating lack of novelty or of inventive step. P: Document published on or after the declared priority date 

but before the filing date of the present application. 

Y: Document Indicating lack of inventive step if combined with 

one or more other documents of the same category. E: Patent document published on or after, but with priority date 

earlier than, the filing dale of the present application. 

A: Document indicating technological background and/or state 

of the art &: Member of the same patent family; corresponding document. 



Category 


Identity of document and relevant passages 


Relevant to 
claim fa^ 




NONE 





DatabasesiThe UK Patent Office database comprises classified collections of GB, EP, WO and US pateni specifications as outlined periodically in the Official Journal 
(Patents). The on-fine databases considered for search are also listed periodically in the Official Journal (Patents). 



T10 - 3709 Page 1 of 1 



